In the present work, Finite element analysis is done by using FEM based software ANSYS (version 15) on simply supported rectangular plate with uniformly distributed loading condition. The results obtained for two different material properties of steel and aluminium are compared by using static structural and modal analysis.The analysis result of deformation, stress and frequency at each mode on simply supported rectangular plate obtained by ANSYS are compared for two material properties. And these results are compared with regression analysis for accuracy.
Introduction
Rectangular thin plates are widely used in many engineering application like roof and floor of building, foundation of footing, water tanks, turbine disk etc. Plates used in such cases are normally subjected to lateral loads causes bending of plate. Generally plates are classified in three categories i.e. thin plate, moderately thick plate and thick plate depends on their thickness. If thickness of plate is very small as compared to other two dimension is called as thin plate and if the ratio of thickness to the lesser of other two dimensions is less than 0.05 then it is considered as thin plate. Plate boundries that is prevented from deflection but free to rotate about a line along the boundary edges such as hinge is defined as simply supported edge. Along the simply supported edge the bending moment and deflection would be zero.
In the present paper a simply supported rectangular plate carrying a uniformly distributed load is considered. A general solution is obtained by finite element based analysis software. In static analysis the results obtained in form of deflection, normal stress in X and Y directions and in modal anlaysis results obtained in form of total deformation which gives frquency upto eight mode of rectangular plate. . T. Kant,K. Swaminathan presented analytical formulations and solutions to the static analysis of simply supported composite and sandwich plates hitherto not reported in the literature based on a higher order refined theory developed by the first author and already reported in the literature are presented [3] . The equations of equilibrium are obtained using principle of minimum potential energy.Solutions are obtained in closed forms using Navier's technique by solving the boundary value problem. The comparison of the results with the available elasticity solutions and results computed independently using the first order and the other higher order theories.
METHODOLOGY
A simply supported rectangular plate with uniformly distributed loading condition problem is considered. Two different material are compared that is steel and aluminium by using static and modal analysis. These plates modeled and analysed in ANSYS software. And these results of different material are compared with regression analysis. 
RESULTS

Static analysis
In static analysis the results calculated by ANSYS in the form of total deformation, normal stress in x and y direction for simply supported rectangular plate carrying uniformly distributed load.
Graph.1. Total deformation in steel and aluminium plate Graph.1 represents the difference between total deformation of steel and aluminium rectangular plate using static analysis. And the equation shown on graph using trendline equation is regression analysis. 
Modal analysis
In modal analysis the results calculated by ANSYS in the form of total deformation upto eight mode which shows the values in the form of frequency at each mode for simply supported rectangular plate carrying uniformly distributed load. From fig. 5 . it shows the total deformation of steel plate from 1st to 8th mode of modal analysis.
1) For rectangular steel plate
2) For rectangular aluminium plate From fig. 6 . it shows the total deformation of aluminium plate from 1st to 8th mode of modal analysis. Graph.4. Mode Vs Frequency This graph shows the difference between mode verses frequency to locate at each mode shape how many frequencies generated on steel and aluminium rectangular plate.
CONCLUSION
In this study, The finite element analysis of structural analysis were performed for all sides of simply supported rectangular plate with uniformly distributed loading condition problem for steel and aluminium material using ansys are concluded as follow:
 The total deformation of steel plate is less than the aluminium plate by static analysis and also by regression analysis.The value of regression analysis calculated on graph using trendline which gives very less value or exaxt value as nearer to the calculated value by ansys  Normal stress results are less in steel as compared to aluminium plate in both x and y direction.  The higher frequency found in aluminium plate is 80.995 Hz by ANSYS and 80.0112Hz by regression analysis as compared to steel plate is 79.873 Hz ANSYS and 78.762 Hz by regression analysis.  From overall results to be concluded that the steel rectangular plate is better than aluminium rectangular plate. Because, it gives minimum total deformation, normal stress and frequency in static and modal analysis as compared to aluminium rectangular plate.
